Effect of exercise training on glucose homeostasis in normal and insulin-deficient diabetic rats.
The effect of 8-wk of treadmill training on plasma glucose, insulin, and lipid concentrations, oral glucose tolerance, and glucose uptake in the perfused hindquarter of normal and streptozocin-treated, diabetic Sprague-Dawley rats was studied. Diabetic rats with initial plasma glucose concentrations of 200-450 mg/dl and control rats were divided into trained and sedentary subgroups. Training resulted in lower plasma free fatty acid concentrations and increased triceps muscle citrate synthase activity in both the control and diabetic rats; triglyceride concentrations were lowered by training only in the diabetic animals. Oral glucose tolerance and both basal and insulin-stimulated glucose uptake in hindquarter skeletal muscle were impaired in the diabetic rats, and plasma glucose concentrations (measured weekly) gradually increased during the experiment. Training did not improve the hyperglycemia, impaired glucose tolerance, or decreased skeletal muscle glucose uptake in the diabetic rats, nor did it alter these parameters in the normal control animals. In considering our results and those of previous studies in diabetic rats, we propose that exercise training may improve glucose homeostasis in animals with milder degrees of diabetes but fails to cause improvement in the more severely insulin-deficient, diabetic rat.